Abstract-The study and development of alternative technologies that allow the use of non-conventional energy has led, in the field of mechanical and energy, research into new boilers that are adaptable to the primary energy source in order to better exploit the same avoiding intermediate transformations of energy that could reduce efficiency. This study focuses on the Horizontal Vaporization Boiler, which harnesses the energy of friction during rotation, it can be applied as a use in wind turbine or high inertia motors braking systems. There have been several controlled experiments to obtain data to perform basic statistical study on the operation of the built prototype. Similarly, the mathematical model is presented for stablish the numerical results based in experiments with the prototype and complementarily, the equation describing the operation of the boiler.
I. INTRODUCTION.
Research and development of alternative energy sources has made available new prototypes in the generation of heat as a form of energy for domestic applications such as home heating, cooking, hot water for pools, water heating for use general household, among other applications; Similarly, an experiment of Benjamin Thompson in the late eighteenth century used steel and bronze as a generator pair of heat in a production application bronze cannons that needed to be drilled steel bits [1] , same as after several work proved inefficient in drilling but also useful in generating frictional heat [2] . This same principle guides this work is to generate heat in a friction torque steel-brass, which through a heat exchanger inside of an aluminum cylinder, uses the heat generated to raise the temperature of a fluid in inside in order to harness the energy that is stored in the fluid confined in the cylinder. Water has been used as a testing fluid and has achieved superheated steam which has required characterize the temperature gradient Cauldron Horizontal Vaporization which have been recorded in multiple experiments whose results are detailed in the present study.
Data will be made with an analysis that allows the characterization of the prototype, in order to have an assessment of it in terms of the fundamental parameters such as pressure, temperature and volume of working fluid in the process; and thereby establish the efficiency and operating range. To carry out this experiment was the prototype equipped with electronic measuring and recording instruments, so that the data resulting from the tests and laboratory tests are reliable for our study and for parameterization of it. Horizontal vaporization boiler was developed using concepts of friction as the one proposed in the study [3] , which link several pairs of friction and has a heat map dependent on the speed and pressure allowing foreseeing the peer behavior analyzed for the study. The mathematical foundation of the Horizontal Vaporization Boiler is presented in the work [4] , where the experimental prototype test is performed to obtain results concerning the production of steam at temperatures between 120 and 180 ° C with a movable steel and an element bronze cauldron side, it has a heat exchanger that allows the distribution of heat generated by friction into the cauldron.
II. RELATED WORK: A BRIEF OVERVIEW
This prototype is designed to generate steam using the heat produced in a friction pair of Steel and bronze; the rotatory process of friction will increase the temperature in the friction zone and by using an internal heat exchanger, which was designed using conceptual principles of thermodynamics [5] , this energy will be transferred to the water inside the boiler increasing the temperature and producing steam. The selection of the friction pair was motivated by the experimental results of [6] , for unlubricated rolling-sliding. The body of the boiler is made of aluminum and it is cylindrical, closed with a steel screw cap in one side and with the bronze part in the other side. An electrical engine is used to simulate the rotation of the steel part for the experiment.
A. Horizontal Vaporization Boiler (HVB)
Research of thermal processes, which occur when frictional contact between two different metals releases thermal energy that can be used in processes of steam generation, will certainly be useful when is possible to have available a mechanical energy source that is suitable for producing the friction of the two materials without or with very little environmental pollution that can be adapted to a primary system of mechanical energy to produce heat.
From a mechanical point of view, friction represents energy losses due, however, the approach selected by [4] [7] , represents in itself an innovation compared to the same conception of this energy.
To analyze the heat generated between solids in the process of friction, the following equations are considered, as stated [4. ]:
Where:
global heat transfer coefficient, contact area, thermal conductivity, outer diameter of the friction ring, thermal diffusivity, room temperature.
Similarly, for the cylindrical vessel as stated in [8] the following equations are obtained:
The analysis of heat transfer in the horizontal boiler, can be performed considering the expression describing the heat required to heat and evaporate the water inside the cylinder as follow:
In the next figure is possible to see the described parameters. 
B. Experimental technique
The prototype has been designed by [9] considering a horizontal model of a boiler with a pair of solids (steel-bronze) for the friction process used in this experiment. Measuring equipment shall be placed to obtain information on the points to be analyzed and in the case of electronic equipment, they will be set to collect data every five seconds, which will be processed later with a spreadsheet.
The HVB is composed of an aluminum cylinder with a capacity of 1.8lts. of water and also is provided of a heat exchanger make in bronze and a cylindrical rotatory part of steel.
III. PROPOSED APROACH
The prototype is filled with 1.8lt of water and the measurement equipment is placed and set. Every five minutes the data is collected by the team in the laboratory and the automatic data logger is also collecting the information. HVB start operation with a nominal speed of 720 rpm and the friction pair rise the temperature. All the thermocouples are set in the boiler surface considering that they will provide the outline of temperatures.
The data acquisition is automatic for temperature and manual for pressure, rotation speed, wind speed, current and voltaje. Table I , shows data collected in the experiment when water temperature is raising from 18°C to 164°C and other important parameters as the engine speed, electrical current and voltaje of the engine every five minutes. Also the temperature of the friction pair and the wind speed and room temperature are shown. It will allow consider the correlation between different variables of this experiment.
IV. PRELIMINARY RESULTS
The temperature is different in the HVB surface as shown in Fig 2. and the difference is more notorious while the temperature is raising. It has an oscillating heat distribution on the surface of the boiler, because inside the boiler liquid is moving because of the boiling process provoked by the increase of temperature. The average outline temperature in the boiler surface can be expressed as follow according to data of the experiment:
Where "x" represent the thermocouple position and therefore the distance to the friction zone.
Based on the experimental results, in the friction zone the temperature oscillates between 150 °C y 250 °C. The heat transfer is initially from the Steel to the bronze during the first ten minutes, after 35 minutes, the heat transfer is from the bronze to steel. The effective temperature in the friction zone during the sliding may be higher as in the theory stated by [10] for the adsorbate and substrate. Also the friction coefficient will be decreasing when the system increases the speed.
Based on the data collected and by statistical regression theory, the bronze temperature will be expressed by the approximate relation as follow: (6) The relationship between the phase current and the rotational speed can be displayed on the next figure, where is an important fact that increasing the current, are diminished the number of revolutions at the point of friction, this is probably due to the friction torque generates greater resistance to expansion by temperature and tends to slow the engine The control of the speed in the experiment is mechanical and depends of automatic gearbox, which is coupled to the electrical engine.
The relationship is inversely proportional which means that when the current is decreasing the revolutions are increasing but the machine tries to keep the nominal speed. Also, the electrical energy used during the experiment can be calculated considering the theory of electrical machines in [11] .
In the case analyzed about 5,5 KWh of electrical energy is required to produce steam at a temperature of 135 ° C. It must be remembered that the use of the winch with electric engine is provided for purposes of simulation of mechanical energy of rotation.
According to [12] "During the first load cycles the frictional energy dissipation are influenced by the elasticity miss match".
Is important to consider for future analysis the oscillation measurement however "indirect indications are system outputs like motor current or vibrations" [13] .
V. CONCLUSIONS AND FUTURE WORK
In the experiment important data on the steam production is obtained, using the process heat of friction of two metals such as steel and bronze, however, the simulation of the phenomenon of friction represents a high energy consumption in the electric motor and also it requires correct braking phenomenon which occurs by the expansion of the metal at the point of friction, phenomenon that can affect the process if it causes a deformation in the friction torque or any other part.
Important data is also having regard to the behavior of temperatures in the surface of the pot, which do not vary linearly, but rather have an oscillatory behavior as the temperature is increased and that boiling occurs inside cauldron It is a prototype experimental results will be used to evolve the design in order to achieve better operating conditions as these studies are expanded.
The efficiency of horizontal steaming cauldron is still low as for use and possible construction for commercial purposes.
With the data obtained and analyzed in this project, raw material for future developments that may continue their research from our contribution onwards left.
